Background: Federally Qualified Health Centers (FQHCs) provide primary care for millions of Americans, but little is known about Medicare beneficiaries who use FQHCs.
P roviding affordable and accessible primary care is essential for population health. [1] [2] [3] [4] [5] [6] Congress established the Federally Qualified Health Centers (FQHCs) program in 1989 to support health centers providing ambulatory primary care services in underserved areas. 7 By 2011, the number of FQHCs exceeded 5000 in the United States.
Although FQHCs by definition see patients regardless of insurance status, Medicare is an important source of revenue for FQHCs. Medicare payment in the FQHC program has several unique features compared with payment of non-FQHC providers. Medicare's payment incentive to FQHCs encourages a comprehensive scope of primary care through an all-inclusive per-visit payment system. 7 With a fixed per-visit payment to FQHCs, Medicare beneficiaries can receive needed preventive services and timely ambulatory care at FQHCs to detect and prevent health problems at an early stage. However, because FQHCs are paid only to provide primary care, FQHCs services alone may not meet the needs for patients with multiple chronic conditions requiring both primary care and specialty care.
Prior research on FQHCs has primarily focused on populations under age 65, [8] [9] [10] specific conditions/diseases, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] a few selected centers, [22] [23] [24] or care delivery from the health center provider perspective. 25, 26 There is no study of older adults who rely on FQHC services from a population-based perspective. As baby boomers age into Medicare, their medical needs may change and they may require different specialty care by different providers. In addition, given the growth in FQHCs, overtime more Medicare beneficiaries may seek care from FQHCs. Thus, it is crucial to understand characteristics and service use of Medicare beneficiaries who use FQHCs.
For this cross-sectional study, we used 2011 Medicare fee-for-service claims of beneficiaries over age 65 to identify FQHC users, stratified by whether users had >50% of their ambulatory care visits to FQHCs. We examined FQHC users' patient characteristics and service use compared with non-FQHC users who resided in the same primary care service areas (PCSA).
METHODS

Study Population
and had full Parts A and B coverage (12 mo or until death month) without any Medicare Advantage enrollment from the 2011 denominator file. We further restricted beneficiaries to those who lived in the community in 2011, excluding patients who had nursing home stay of at least 100 days. We assigned each beneficiary to a PCSA based on his or her resident zip code according to the ZIP to PCSA crosswalk file. 27 PCSAs v3.1 were defined by aggregating 2010 Census tracts to form primary care market areas based on travel of Medicare beneficiaries to primary care providers for ambulatory primary care. 28 PCSAs have been used in previous research to measure primary care resources, utilization, access to care, and associated outcomes. [29] [30] [31] We limited the study population to patients with at least 1 outpatient evaluation and management (E&M) visit in 2011 (CPT codes: 99201-99205, 99211-99215, 99381-99387, 99391-99397, 99304-99350, G0402, G0438, and G0439) from the 2011 Physician/Supplier Part B and Outpatient (for FQHCs) files. We classified FQHC users as those who had at least 1 E&M visit to any FQHC. We then subclassified FQHC users as predominant users if >50% of their E&M visits were to FQHCs; other FQHC users (with r50% of E&M visits for FQHCs) were classified as nonpredominant users.
Because FQHCs are strategically located in areas with limited health care resources, we limited the nonusers in this study to those beneficiaries who did not have any E&M visits to an FQHC and lived in the same PCSAs as the FQHC users, regardless of whether the PCSA has an FQHC or not. We further restricted our analyses to PCSAs in which at least 2% of area beneficiaries used FQHCs to have comparable nonusers, selecting 2% as the threshold because, nationally, 2% of Medicare beneficiaries are FQHC users.
Patient Characteristics
We obtained patients' demographic information from the Medicare Beneficiary Summary File (age, sex, race and ethnicity, Medicare-Medicaid dual eligibility, zip code of residence, death in 2011). We used 4 groups of race and ethnicity (white, black, Hispanic, others) derived from the Research Triangle Institute imputed race variable provided by Medicare. We linked patients' zip code of residence to the US Census tract to obtain tract-level median household income and proportion of population below poverty. 27 We defined high-poverty neighborhoods as those tracts with >20% of its population living below the federal poverty line. We also identified each patient's PCSA and classified it as an FQHC-PCSA if there is an FQHC physically located in that PCSA. 27 We identified 18 chronic conditions, those that typically require ongoing monitoring and management, based on diagnosis codes on inpatient or outpatient claims (see Appendix 1, Supplemental Digital Content 1, http://links.lww. com/MLR/B201).
Use of Services
We examined several aspects of health care use, including number of ambulatory care visits, number of physicians seen, acute short-stay hospitalizations, and hospitalizations for ambulatory care-sensitive conditions (ACSCs).
From the 2011 outpatient claims, we measured the total number of E&M visits and the number of unique physicians seen. From the 2011 Medicare Provider Analysis and Review file, we identified any acute short-stay hospitalizations for our study patients. We categorized hospitalizations as medical or surgical based on the Medicare Severity DRGs. We also measured hospitalizations for ACSCs defined by the Agency for Healthcare Research and Quality as prevention quality indicators. 32 ACSC hospitalizations represent conditions for which hospitalization could potentially be avoided if the patient receives timely and adequate outpatient care. We measured 3 types of ACSCsoverall, acute (dehydration, bacteria pneumonia, or urinary tract infection), and chronic (diabetes short-term complications, diabetes long-term complications, chronic obstructive pulmonary disease or asthma, hypertension, heart failure, angina without procedure, uncontrolled diabetes, lower-extremity amputation among patients with diabetes).
Statistical Analysis
We compared patients' characteristics and use of services by FQHC users versus nonusers by t test or w 2 tests as appropriate. We repeated these analyses to test for any differences between predominant versus nonpredominant users. We estimated the relative use of services (1) between users and nonusers (reference); (2) between predominant (reference) and nonpredominant users; and (3) predominant users, nonpredominant users, and nonusers (reference) using multivariate Poisson regression models, adjusting for individual characteristics and mortality (to account for different exposure time in 2011). Analyses were conducted using SAS V9.3 (SAS Institute Inc., Cary, NC). The Dartmouth College Institutional Review Board approved this study.
RESULTS
Medicare FQHC users resided in 6359 out of a total of 7144 PCSAs in the United States (Table 1) ; in 1952 PCSAs, at least 2% of local beneficiaries used FQHC services. Compared with the 785 PCSAs with no FQHC users, the PCSAs with FQHC users have more minority and low-income populations. We limited our analyses to beneficiaries residing in those 1952 PCSAs.
All descriptive differences presented were statistically significant at P < 0.05, except hospital days. Compared with nonusers ( Table 2) , users were younger (age 65-69: 34.4% vs. 27.7%, mean age 74.0 vs. 75.3); more likely to be black (13.6% vs. 9.6%) or Hispanic (13.2% vs. 6.2%); more likely to be enrolled in Medicaid (37.2% vs. 15.6%); residing in lower income tracts (average median household income $41,170 versus $48,931); and were more likely to live in high-poverty neighborhoods (39.8% vs. 29.7%). Users were more likely to have at least 1 chronic condition (54.6% vs. 50.8%).
The differences between the 2 types of FQHC users were noticeable ( Table 2) . Although they were similar in age and sex, the predominant users were more likely than nonpredominant users to be minority (black: 14.8% vs. 12.1%; Hispanic: 14.7% vs. 11.3%), more likely to be enrolled in Medicaid (40.6% vs. 32.8%), and more likely to live in highpoverty neighborhoods (41.3% vs. 37.9%). More predominant users had no chronic conditions identified from the claims (49.9% vs. 39.6%). The predominant users had lower 1-year mortality (2.8% vs. 3.8%).
Large differences between users and nonusers were observed in the use of inpatient care (Table 3) Service use also differed significantly between predominant and nonpredominant FQHC users ( Average median household income at tract level. y More than 20% tract-level population below poverty level. 8 All differences between users versus nonusers are statistically significant at P < 0.05. z All differences between predominant users versus nonpredominant users are statistically significant at P < 0.05. E&M indicates evaluation and management; FQHC, Federally Qualified Health Center; PCSA, Primary Care Service Area. hospitalizations for ACSCs (60.8 vs. 98.2 per 1000) in general, and chronic ACSC conditions in particular (37.4 vs. 61.5 per 1000). Table 4 shows the relative use of different services between the different comparison groups from Poisson regression models, adjusting for individual and area characteristics and accounting for different exposure time in 2011. Model 1, all FQHC users versus nonusers, shows that FQHC users had significantly fewer physician visits (RR = 0.98; 95% CI, 0.98-0.98), fewer all-cause hospitalizations (RR = 0.98; 95% CI, 0.97-0.98), and fewer surgical admissions (RR = 0.94; 95% CI, 0.93-0.95); however, users had more ACSC hospitalizations (RR = 1.04; 95% CI, 1.03-1.06). Model 2 shows differences between the 2 types of FQHC users. Compared with predominant users, the nonpredominant users had significantly more physician visits (RR = 1.49; 95% CI, 1.48-1.49), more all-cause hospitalizations (RR = 1.29; 95% CI, 1.27-1.30) and twice as many surgical admissions (RR = 2.12; 95% CI, 2.07-2.17), but fewer ACSC hospitalizations (RR = 0.91; 95% CI, 0.89-0.93).
Model 3 shows that, compared with nonusers, predominant FQHC users had fewer physician visit (RR = 0.81; 95% CI, 0.81-0.81) and fewer all-cause hospitalizations (RR = 0.84; 95% CI, 0.84-0.85), whereas nonpredominant users had the opposite use patterns, with more physician visits (RR = 1.18; 95% CI, 1.18-1.18) and more hospitalizations (RR = 1.09; 95% CI, 1.08-1.10). Predominant users had more hospitalizations for chronic (RR = 1.14; 95% CI, 1.12-1.17) than acute (RR = 1.03; 95% CI, 1.01-1.06) ACSC conditions, whereas nonpredominant users had more hospitalizations for acute (RR = 1.04; 95% CI, 1.01-1.07) than chronic (RR = 0.99; 95% CI, 0.97-1.01) ACSC conditions.
DISCUSSION
We compared patient characteristics and utilization between Medicare FQHC users and nonusers. Although users and nonusers lived in the same PCSAs, there were significant differences in both individual characteristics and use of medical services between the 2 groups. Overall, compared with nonusers, FQHC users were younger, more likely to be nonwhite, living in poor neighborhoods, and have assistance from Medicaid. The users seemed to have fewer outpatient E&M visits than nonusers but higher inpatient use for ACSCs, conditions that could be potentially prevented if timely and effective ambulatory care were provided.
After stratifying users by whether a majority of their E&M visits were provided by FQHCs, we found a significant proportion of users relied on other providers outside FQHCs in addition to the FQHCs for their ambulatory care. Those who predominantly used FQHCs (predominant users) were more likely to be younger, poor, from minority groups, and have fewer chronic conditions. In contract, nonpredominant FQHC users had higher use of health care resources such as more outpatient E&M visits, more different physicians, longer hospital stays, and more surgical procedures than predominant users. However, nonpredominant users had lower ACSC hospitalizations than predominant users. This analysis suggests that FQHC Medicare users are a heterogenous group: predominant users seem to be generally younger, healthier, and more disadvantaged, whereas nonpredominant users seem to be somewhat sicker, using more health care resources, and having more chronic conditions. A previous study by Falik et al 8 found that FQHC Medicaid users had lower ACSC hospitalizations, but they only used 5 states' (Kentucky, Maine, Missouri, Pennsylvania, and Washington) Medicaid claims. Wright et al 33 also found lower ACSC hospitalizations for FQHC dual-eligible users. However, they included only patients in a PCSA with an FQHC for both users and nonusers. As shown in Table 1 , many FQHC users did not reside in a PCSA with an FQHC. Our users and nonusers resided in the same primary care markets and we adjusted for FQHC-PCSAs in our models. Although PCSAs are not used by HRSA in defining underserved areas, they represent much smaller and more homogenous primary care delivery markets than counties. 27, 34 In addition, our models adjusted for the various exposure periods due to different mortality among comparison groups. To our knowledge, no one has examined older FQHC users from a population-based perspective. We show that FQHCs provide care to 2 distinct subgroups of Medicare beneficiaries over age 65, and each group may have unique care needs based on the poverty, race/ethnicity, and chronic illness. Our results suggest that FQHCs may need to consider how to organize care to serve these 2 different populations effectively. The nonpredominant users may be seeking care outside of the FQHC to obtain specialty services. The finding of fewer surgical admissions among predominant users compared with nonpredominant users could indicate differential need for specialty care. Alternatively, access to specialists may contribute to utilization differences.
Our study has several limitations. Our cross-sectional analysis cannot determine the causal relationship of FQHC use with level of utilization because of potential residual confounding and because we do not know why people chose their providers-whether due to preference or issues of access. We restricted analyses to a subset of FQHC users to improve the match between users and nonusers, but our approach may not fully address potential patient selection bias. Future work might be able to address this bias using alternative approaches, such as instrumental variable methods. Our poverty and income variables were ecologic measures but at small Census tract levels and tracts were the building blocks of the PCSAs. 27 Finally, we do not know whether the FQHC has been the source of continuous care for users or a stopgap when access to other providers was not available. A longitudinal follow-up study would help to shed the light about care transitions between FQHCs and other settings.
Our population-based study suggests that there may be 2 types of FQHC users with distinct care needs, depending more on their underlying health status than on their demographic and/or socioeconomic status. The current FQHC payment policy could lead to unmet care needs or uncoordinated care as users decline in health and require more advanced specialty care. 
